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SOLAR OBSERVATIONS 

- - 
e 5.0 4.0 3.0 2.0 11.0 2.0 3.0 4.0 6.0 e 

mm. cal.  cal. col. cal. cal. cal. cal. cal. cal,  mm. 

14.80 .76 .87 1.03 1.16 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  14.10 
13.13 ____.______ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  1.28 1.09 .W .88 9.47 
9.14 .80 .83 1.02 1.27 1.49 . . . . . . . . . . . . . . . . . . . . . . . .  9.14 
6.76 _ _ _ _ _ _  .93 1.08 1.26 1.49---- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6.76 
9.47 .78 .Bo .95 1.19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.81 
6.50 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1.14 1.46 1.15 .93 .72 .&I 5.78 
5.16 _ _ _ _ _ _ _ _ _ _ _ _  .73 1.02 _ _ _ _ _ _  1.09 .85 .69 .56 4.57 

_ _ _ _ _ _  .I6 .90 .97 1.18 1.47 1.19 .97 .82 .I1 _ _ _ _ _ _  _ _ _ _ _ _  -.16 -.12 -.19 -.18 -.06 -.16 -.17 -.18 -.20 _ _ _ _ _ _  

-----__----- 

11.60 0.71 0.86 1.00 1.24 1.46 1.n 1.02 0.89 0.77in.97 

SEPTEMBER 1937 

Data 

SOLAR RADIATION OBSERVATIONS DURING 
SEPTEMBER 1937 

By IRVING F. HAND, Assistant in Solar Radiation Investigations 

For a description of instruments employed and their 
exposures, the reader is referred to the January 1935 
REVIEW, page 24. 

Table 1 shows that so1a.r radiation intensities averaged 
above normal for September at  Washington, close to normal 
at Blue Hill, and below normal a t  Lincoln and Madison. 

Table 2 shows an excess in the amount of total solar 
ctnd sky radiation received on a horizontal surface at  all 
stat,ions with the exception of Twin Falls, Miami, River- 
side, Fridn.y Harbor, and Ithaca. 

Polarization measurements made at  Madison on 9 days 
give a mean of 53 percent with a ma-xbnum of 60 percent 
on the 13th. Both of these values are below the corre- 
sponding September normals for that station. 

TABLE 1.-Solar radiation intensities during September 1937 
[Gram-calories per minute per squm cantimeter of normal surface1 

WASHINGTON, D. C. 

- 
8 

a. m. 
- 
75th 
mer. 
time 

e 

- A. M. 

5.0 4.0 3.0 2.0 

tal. cal. cal. C a l .  
0.83 0.92 1.02 1.10 . 80 .72 ,82 .95 
.86 .75 .84 1.08 _ _ _ _ _ _  .94 1.03 1.17 
.74 .80 .93 1.18 _ _ _ _ _ _  .87 .98 1.14 
.91 1.02 1.13 1.24 
.91 .W 1.15 1.30 _ _ _ _ _ _  .70 .78 .93 

~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1.17 _ _ _ _ _ _  _ _ _ _ _ _  .91 1.17 _-____ _-____ .a .95 

.78 .86 .93 1.12 
+.08 +.lo +.06 +.07 

P. M. 

11.0 2.0 3.0 4.0 5.0 

cal. cal. cal. cal. ca1. 

---______--- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1.38 . . . . . . . . . . . . . . . . . . . . . . .  
1.40 1.16 0.97 _ _ _ _ _ _ _ _ _ _ _  
1.49 . . . . . . . . . . . . . . . . . . . . . . .  
1.46 1.14 .97 0.84 _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  
1.46 . . . . . . . . . . . . . . . . . . . . . . .  
1.38 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  
1.43 (1.15) (.97) (.84) _ _ _ _ _  

+.11 +.08 +.lo +.09 _ _ _ _ _  

_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  ___ -__  ___-_ 

_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  -___--  __-_- 
Means- - -. _ _  _ _ _ _ _  
Departures.- _ _ _ _  - 

Yept. 1 _ _ _ _ _ _ _ _  
Sept. 2 _ _ _ _ _ _ _ _  
Sept. 8 _ _ _ _ _ _ _ _  
Hept. 10 _ _ _ _ _ _ _  
.;ept. 14 _ _ _ _ _ _  
':ept. 15 _ _ _ _ _ _ _  
Sept. 18 _ _ _ _ _ _ _  
5ept. 20 _ _ _ _ _ _ _  
::ept. 23 _ _ _ _ _ _ _  
isept. 24 __--_--  
Sept. 25 _ _ _ _ _ _ _  
Sept 30 _ _ _ _ _ _ _  

Sept. 2 _ _ _ _ _ _ _ _  
sept. 3 _---_--- 
Sept. 7 _ _ _ _ _ _ _ _  
Sept. 9 _ _ _ _ _ _ _ _  
Sept. 11 __.____ 
Sept. 13 _ _ _ _ _ _ _  
Fept. 16 _ _ _ _ _ _ _  
sopt. 21 __- - - - -  
::.:pt. 22 - _ _ _ _ _ -  
Sept. 23 _ _ _ _ _ _ _  
Sept. 27 _ _ _ _ _ _ _  

Means-..--. 
Departures.. 

mm. 
18. I 
19. Z 
13.1: 
13.6 
7.3 

10.5 
6.51 
6. 2 

10.2 
11.3 
10.5 
8.4 

Bun's zenith distance 

1.28 

1.31 
1.33 
1.30 
1.21 
1.40 
1.49 

1.28 
1. 26 
1.27 
1.09. 

1.33 

1. 29 

78.7' 1 75.7O 1 70.7' I 80.0' I 0.0" I Bo.Oo 170.7O 175.7' I7P.7' 

Air m a s  

.69 .86 

.70 _ _ _ _ _ _  

.e1 .78 
1.00 1.12 
.92 _ _ _  _ _  - 

1.08 1.20 
.57 .75 
.67 .75 
.60 .79 
.76 .89 
.I6 .89 

-.13 --.I3 

- - - - - - - - - - - - 

Noon 

19.23 
17.86 
9.83 

10.59 
9.83 
7.29 
6.79 

11.38 
12.68 
4.75 

5.79 

- _ _  _ _  - _ _ _ _ _ _  

Local 
mean 
solar 
time 

e 

mm. 
16.79 
17.96 
10.97 
9.47 
7.04 

10.21 
5.56 
6.02 

10.97 
12.69 
12.24 
7.87 

- 

- 

_--__- __-_--  

__-__-  _ _ _ _ _ _  - 
.€a 

_____. 
.91 

.98 

_ _ _ _ _ _  
.49 
.Bo 
.73 

-.09 

_-__--  
_ _ _ _ _ _  

Means __-I _ _ _ _ _ _  1 .I71 .SI1 1.03 
Departures-. _ _ _ _ _ _  +.02 -.01 -.01 --.a 

MADISON, WIS. 

1.291 1.041 .SI) .I61 .661______ 
+.OZ -.04 -.07 +.04 -.01 _ _ _ _ _ _  

TABLM 1.-Solar radiation intensities during Septem.ber 1 9 3 7 4 0 1 1 .  

LINCOLN, NEBR. 

Sun's zenith distance 

Date 

Sept. 2 _ _ _ _ _ _ _  
Bept. 3 _ _ _ _ _ _ _  
Bept. 10 _ _ _ _ _ _  
Scpt. 11 _ _ _ _ - _  
Sept. 13 _ _ _ _ _ _  
Sept. 14 _ _ _ _ _ _  
Sept. 15 _ _ _ _ _ _  
Sept. 17 _____. 

Means. - __. 
Departures 

BLUE HILL, MASS. 

Air m a s  Local 

time 

76th 

time A. hf. I I P . M .  

Sept. 
Sept. 
Sept. 
Bept. 
Bept. 
Bept. 
sept. 
Bept. 
Bept. 
Eiept. 
Sept. 
Seut. 

19.1 
7. 6 
7.3 
8.6 
8.6 

11.1 
10.3 
7.8 

10.2 
6. 6 
6. 2 
5.4 
7.5 
9.5 

13.7 
12.2 
5.2 

Means _ _ _ _ _ _  1 ______ I  .80/ 

.w/ 
1.031 1.161 1.401 1.131 

.99/ .a1 
.I61 _ _ _ _ _ _  

Departures.. _ _ _ _ _ _  -.01 -.02 -.01 -.02 +.03 .oo +.04 +.02 .oo _ _ _ _ _ _  

LATE DATA 

BLUE HILL, MASS. 

Aug. 2 _ _ _ _ _ _ _ _  
AUK. 3 _ _ _ _ _ _ _ _  
Aug. 4 _ _ _ _ _ _ _ _  
Aug. 7 _ _ _ _ _ _ _ _  

- - I  Aug. 31. 

11.2 
10.8 
11.3 
18.2 
19.1 
12.3 
9.3 
9.4 

15. 1 
1s. 7 
22.0 
18.0 
15.8 

1 Extrapolated 
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Wash- hfadi- 
1ngton son 

tal. cal. 
341 486 

434 
413 
286 291 
456 447 

TABLE 2.-Average daily totals of solar radiation (direct+difuse) received on a horizontal surface 

Lincoln C € p -  york New F r w o  LaJolla Miami oz:& yg 2;; ::& gb"o', Ithaca ::r 
cal. eal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. eal. cal. 

-~~ - - - -  ------- ~ ~ _ _ _  
361 378 372 605 251 493 636 400 352 101 456 830 437 377 427 

382 278 305 481 145 401 314 235 411 381 ale 513 

485 376 368 643 183 469 497 388 386 484 353 613 391 234 340 
472 406 340 531 224 362 390 452 307 407 394 831 291 331 421 

183 327 315 

Total 
area 
for 

Mt. Heliographic 
WiI- 
son 

Week begin- 
ning- 

Obserratory 

hit .  
Wil- 

:roup 
num- 
ber 

son 
Total 
area 
for Observatory Die. in Lon- 

longi- gi- ;::: spot a m p  eda,cyh 
tude tude 

Heliographic 

------ - 

242 
24 
48 

436 
73 
48 

485 

_ _ _ _ _ _  U. 9. Naval. 

_ _ _ _ _ _  _ _ _ _ _ _  
_ _ _ _ _ _  
1,356 

_ _ _ - - _  

_ _ _ - - -  

5540 

5543 
5538 
5542 
554.5 
6536 

5540 
-51.0 190.4 f14.O 6 _ _ _ _ _ _ _  _ _ _ _ _ _  Do. 

-49.0 193.4 -12.0 16 ______. _ _ _ _ _ _  
-4.0 237.4 i-29.5 _ _ _ _ _ _  339 _ _ _ _ _ _  

+21.0 2132.4 4 - 6 6  ._____ 3G _ _ _ _ _ _  
+41).5 281.9 +6.@ ..____ 12 ____.. 
+43.0 284.4 -14.0 ._____ 194 845 

-4s. 0 193.4 +m. o _ _  ___. 242 ._____ 
5551 
5554 
5553 
5552 
5548 
5518 
5540 
55.W 

-30.0 105.7 +12.0 _ _ _ _ _ _  485 _ _ _ _ _ _  
-11.0 124.7 -11.0 --.___ 145 --.-__ 
-10.0 125.7 +19.0.. _ _ _ _  61 __..__ 
-5.0 130.7 4-10.0 _ _ _ _ _ _  I94 ._.___ 
+5.0 140.7 4-9.5 ._____ 73 ._____ 

+15.0 150.7 4-10.5 _ _ _ _ _ _  533 __.___ 
t-6R.U 193.i +13.5 ~ _ _ _ _ _  '2.4 .-__._ 
+i6.0 211.7 +8.0 _-____  485 2,ooO 

+lO.O 
+14.0 
+19.0 
-12.0 
+32 5 
4-27.0 
-8.0 
+B.O 

-14.0 

339 ______. ____-. _ _ _ _ _ _  12 _ _ _ _ _ _  
._____ 242 _ _ _ _ _ _  

I6 _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  145 _ _ _ _ _ _  _ _ _ _ _ _  170 _ _ _ _ _ _  
12 _ _ _ _ _ _ _  _ _ _ _ _ _  
12 _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  218 1,106 

6557 

6555 
5551 
5663 
5552 
6548 
6548 

-65.0 17.9 -3l.6 48 _ _ _ _ _ _ _  ----_- 
&5513--68.0 26.9+18.0 48 _ _ _ _ _ _ _ _ _ _ _ _ _  

-63.0 28.9 4-13.0 _ _ _ _ _ _  242 _ _ _ _ _ _  
+WO 1oB.9 +13.0 _ _ _ _ _ _  97 _ _ _ _ _ _  
+44.0 128.9 +20.0 24 _ _ _ _ _ _ _  -_--__ 
+50.0 132.9 +I20 _ _ _ _ _ _  14% _ _ _ _ _ _  
+80.0 142.9 +lO.O 24 _ _ _ _ _ _ _  _ _ _ _ _ _  
+69.0 151.9 + E O  _ _ _ _ _ _  679 2816 

1957 
Sept. 3 
Sept. 10 _ _ _ _ _ _ _ _  
Sept. 17 _ _ _ _ _ _ _ _  
Sept. 24 _ _ _ _ _ _ _ _  

POSITIONS AND AREAS OF SUN SPOTS Positions and area8 of sun spots-continued 4 id 
[Communicated by Capt. J. F. EIellweg, U 9. Kavy (Ret.). Guperintendent, U. 8. Naval 

Obsorvatory. Data furnlshed by the U. 8. Nnvtll Observarory in cooperation with 
Harvurd and Mount Wilson Ohservarories. The diffrrence in longitude is measured 
from the cenrral meridlan, positive west. The norlh larirude is positive. Areas ure 
corrwted for foreshortening and are expressed in millionths of rhe sun's visible heml- 

- 
East 
ern 

stan( 
ard 

timc 

h. % 
11 

11 

11 

12 1 

I2 3 

1 10 

1 14 

. e  

Data sphere. The  total area for-each day includes spots and groups] 
- 

East 
ern 

ard 
timc 

$tan( 

- 

h .  4 
1 .  

1 

O f  

0 

9 3  

9 1  

16 1 

-l-l---l-l-l -I-! 
1057 

Sept. 8 _ _ _ _ _ _  
l o 1 o l o 1  I I I Data 

Do. 

DO. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

1937 

Sept. 1 _ _ _ _ _ _ _  
Sept. 0 _ _ _ _ _ _  -43.0 106.0 +12.0 - - - -__ 

-26.0 123.0 +l9.5 _- -___  
-19.0 130.0 +10.0. _ _ _ _ _  
-9.0140.0 +9.5 ------ 
+2. 0 151. 0+10.5 _ _ _ _ _ _  

+45.0 194.0 +17.0 _ _ _ _ _ _  
+83.0 212.0 +8.0 _ _ _ _ _ _  Sept. 2 

Sept 10 

Do. Sept. 3 

Sept. 11 _ _ _ _ _ _  

Sept. 12 _ _ _ _ _ _  

!:51 
6554 
6.553 
5552 
5548 
6.548 
6556 
5565 
5551 
5553 
5554 
5562 
5648 
5648 

Sept. 4 5648 4 7 . 0  149. I 
5wol -27. 01 189.11 
5540 -23.0 193.1 

Mt .  Wilson. +lO.S 436 _ _  
+13.U _ _ _ _ _ _  
+IS. 5 _____. 
-12.0 12 _ _  
-10.0 __-___ 
+33.0 _ _ _ _ _ _  
+27.0 _____. 
+6.0 12 _ _  

-14.0 _ _ _ _ _ _  
+11.0 36 _ _ _  
+11.0 _____. 
+13.0 _ _ _ _ _ _  
+IS. 5 _ _ _ _ _ _  
-11.0 -_____  
4-33.0 _ _ _ _ _ _  +n. 0 --_--_ 
+13.6 4 E-. 
+11.0 -_____  
+11.0 -_____  
+13.0 _ _ _ _ _ _  
+le. 5 _ _ _ _ _ _  
-13.0 _ _ _ _ _ _  

6549 -2. 5 213.6 
5518 6,81 +I5 ix.01 0 231.1 240.11 

6545 +I%. 0 280.1 
5636 t-70.0 286.1 

Sept. 13 _ _ _ _ _ _  
Sept. 6 ______. 

8ept. 6 ______. 

Do. 

Do. Sept. I4 _ _ _ _ _ _ _  

I Not numbed. 


